Time-limited board certification was implemented to ensure that physicians maintain competence. 1 Maintaining board certification typically requires examination preparation and compliance with other requirements; however, the evidence linking maintenance of certification with outcomes has been mixed. [1] [2] [3] [4] [5] We hypothesized that maintaining certification might serve as an indicator of responsible professional behavior and be inversely related to loss-of-license actions by state medical boards.
Methods | General surgeons' initial certification data were collected from the American Board of Surgery (surgeons with additional certifications were excluded) from 1976 through 2005. Disciplinary actions implemented by state medical licensing boards were obtained from the Disciplinary Action Notification System through the American Board of Medical Specialties from 1976 through 2016.
We analyzed loss-of-license actions after the expiration of the initial 10-year certification. Surgeons grant permission to use deidentified data for research purposes on enrollment in the certification program. The Pearl institutional review board determined this study was exempt.
Recertification status was categorized as on-time recertification (passed the recertification examination prior to expiration of the initial 10-year certification), lapsed recertification (passed the recertification examination after the expiration of the initial 10-year certification), and not recertified. We analyzed recertification status only at the expiration of the initial certification (ie, we did not analyze subsequent recertification cycles). However, loss-of-license actions were analyzed up to 30 years after expiration of the initial certification.
Surgeons with a disciplinary action within the first 10 years of initial certification were excluded in case an action caused them to lapse or not recertify. Surgeon characteristics included sex, graduation from a US or international medical school, and the number of attempts to pass both the general surgery written qualifying and oral certifying examinations for initial certification.
We used χ 2 analyses to compare surgeon characteristics, incidence rates (IRs) to compare loss-of-license actions while accounting for exposure using 1000 person-years at risk, and Cox proportional regression (hazards ratios [HRs]) to compare the IRs with a 2-sided α level of .05. Lapsed recertification was treated as a time-dependent variable (the lapsed recertification group was treated as not recertified until they recertified). We used R statistical software version 3.5 and the survival and survminer packages (R Foundation for Statistical Computing). Results | The sample included 15 500 surgeons (13 048 in the ontime recertification group, 1045 in the lapsed recertification group, and 1407 in the not recertified group; Table) . Compared with surgeons in the on-time recertification group, surgeons in the lapsed recertification group were more likely to be male and those in the lapsed recertification or not recertified groups were more likely to be international medical graduates. Surgeons in the on-time recertification group required significantly fewer attempts to pass both the qualifying and certifying examinations than those in the lapsed recertification or not recertified groups. Discussion | General surgeons in the on-time recertification group had the lowest incidence of loss-of-license actions, whereas surgeons in the lapsed recertification or not recertified groups had higher incidences of loss of license. Whether maintaining certification and disciplinary actions are causally related cannot be determined from these data because other characteristics of surgeons might also explain the observed differences (eg, solopractice status). 6 Whether failure to maintain continuous board certification is an indicator of the likelihood that surgeons will receive a severe licensure action requires further study. 
